Modulation of tumor necrosis factor related apoptosis-inducing ligand (TRAIL) receptors in a human osteoclast model in vitro.
TRAIL (TNF-related apoptosis-inducing ligand) has been shown to induce apoptosis by binding to TRAIL-R1 and -R2 death receptors, but not to TRAIL-R3 or -R4, its decoy receptors that lack the internal death domain. Osteoclasts (Ocs) are sensitive to TRAIL-induced apoptosis, and modulation of these receptors may change Oc sensitivity to TRAIL. Using human Oc cultures, we first investigated the gene expression profile of these receptors (TNFRSF10 -A, -B, -C, -D encoding TRAIL-Rs 1-4) by real time PCR after adding osteotropic factors during the last week of Oc cultures. We observed a significant decrease in the expression of TNFRSF10-A after the addition of TGFβ, and an increase in that of TNFRSF10-A and -B post-PTH stimulation. Protein expression of TRAIL-R1 and -R3 was upregulated in the presence of MIP-1α, but down-regulated in the presence of TGFβ (R1), TRAIL (R2) or OPG (R3). The percentage of Ocs expressing the TRAIL-R1 and/or -R2 at their surface was increased by MIP-1α and TRAIL, increased (R2) or decreased (R1) by TGFβ, and the percentage expressing TRAIL-R3 was increased by MIP-1α, TRAIL and RANKL. Although significant, the magnitude of all these changes was of about 10-15%. While a direct correlation between these changes and TRAIL-induced Oc apoptosis was less clear, a protective effect was observed in Ocs that had been treated with OPG, and an additive effect in Ocs pre-treated with TRAIL or TGFβ increased TRAIL sensitivity.